Introduction
Normal male, sexual and reproductive functions depend on an intact hypothalamic pituitary gonadal axis to maintain a normal hormonal milieu. Although male reproductive function is critically dependent on endocrinologic control, less than 3% of infertile men have a primary hormonal etiology. The most common abnormality detected on routine testing of infertile men is elevated serum Follicle stimulating hormone (FSH). An elevated FSH level is indicative of significant problem with spermatogenesis. Primary gonadal failure and impaired secretion of gonadal steroids lead to decreased negative feed back and elevated Luteinising hormone (LH) and FSH levels. FSH and LH bind to the receptors and regulate testicular function by promoting sex steroid production and gametogenesis. The hypothalamus synthesizes gonadotrophin releasing hormone(GnRH)stimulate the pituitary to secrete both FSH and LH. These gonadotropin hormones inturn influence leydig-cell function and spermatogenesis. FSH stimulates the development of testosterone receptors, Androgen binding protein(ABP) produced by sertoli cells may modulate the action of LH on leydig cells. Circulating concentration of testosterone and estradiol controls secretion of LH. FSH exerts its action on sperm production by affecting an increased output of spermatozoa. The failure of pituitary to secrete FSH and LH will result in disruption of testicular function in infertility. The two androgens responsible for all aspects of male sexual differentiation are testosterone and Dihydrotestosterone. Testosterone is produced by Leydig-cells which act upon sertoli and peritubular cells of seminiferous tubules and initiates spermatogenesis. To maintain spermatogenesis higher intratesticular levels of testosterone are required. 
II. Materials and Methods
The study has been done on consecutively referred one hundred and nineteenmale patients withhypogonadismand infertility referred to division of Human Genetics, department of anatomy St.John's medical college, Bangalore, India. The reasons for referral were male probands with primary and secondary infertility and hypogonadismwith absence of primary or secondary sexual characters. Cytogenetic investigation was done to detect any chromosomal abnormality.Cytogenetic investigations include modified leucocyte microculture method, GTG banding technique, photography and karyotyping.Hormonalprofile were gathered from the proforma and the data was analysed. At the time of referral, patients consent has been duly obtained.
III.
Results:
Out of 119 probands, 44 presented with hypogonadism and75 withinfertility,the hormonal measurements for FSH,LH,Testosterone and Prolactin has been gatheredfrom the proforma and percentage has been shown in tables (1) (2) (3) (4) . The hormonal assay was not available for all the probands, Thus from the available data, the results have been interpreted. Inference(Table-1)Among the 44 probands with Hypogonadism, 20 had undergone LH, of which 8(40%) of them had increase and 4(20%) decrease in LH. Out of 22 probands with FSH 12(54.5%),had increase and 5(22.7%) decrease in FSH.Out of 27 probands with testosterone, 1(3.7%)of them had shown increase and 21(77.7%) decrease in testosterone. Out of 15 probands with prolactin, 2(13.3%) of them showed increase in prolactin, 1(6.6%) decrease in prolactin.
Inference (Table- 2) Among the 75 probands with infertility, 12 had undergone LH of which 3(25%) of them had increase and 1(8.3%) decrease in LH. Out of 15 probands with FSH 6( 40%) had increase, 1(6.6%) decrease in FSH.. out of 9 probands with testosterone 1(11.1%) had shown increase and 5(55.5%) decrease. Out of 10 probands with prolactin 3(30%)of them showed increase in prolactin, none of them showed decrease and7( 70% )of them were normal. Inference (Table-3 ) Among 44 probands with hypogonadism, 12 presented with 47,XXY karyotype, 7(87.5%) showed increase in LH and 8(88.8%) in FSH and one (11.1%)in testosterone levels. Decreased levels of testosterone was observed among 7(77.7%).Among the 2/2 probandswith 46,XY /47,XXYmosaicism, 1(50%)showed increase in LH and 1(50%)in FSH and both the probands2(100%) decrease in testosterone. Inference (Table-4) : Among 75 probands with infertility, the 8/12 probandspresented with 47,XXY karyotype, 7(87.5%) showed increase in LH and 8(88.8%) in FSH and one (11.1%)in testosterone levels. Decreased levels of testosterone was observed among 7(77.7%).Among the 2/2 probandswith 46,XY /47,XXYmosaicism, 1(50%)showed increase in LH and 1(50%)in FSH and both theprobands 2(100%) decrease in testosterone.
IV. Discussion
Male hypogonadism encompasses the somatic and functional consequences of a deficiency of male hormone as well as reproductive inadequacy or failure. In primary testicular failure the testes fail to develop normally or damaged by intercurrent disease, injury or medical manipulation. Hypogonadism is characterised by a low testosterone level and may be primarily associated with high gonadotropin levels. Secondary hypogonadism may be congenital or acquired. Congenital hypogonadism may be due to failure of migration of hypothalamic neuroendocrine cells, associated with other midline defects such as cleft palate, anosmia, cryptorchidism, microphallus and delayed puberty [34] .
In secondary testicular failure or Hypogonadotropichypogonadism(HH) partial or complete testicular failure is a consequence of pituitary gonadotrophin deficiency. Elevated serum FSH and LH values help to distinguish from(hypergonadotropichypogonadism) from secondary testicular failure. Hypogonadotropichypogonadism may result from developmental or acquired pituitary disease or a primary failure of secretion of the hypothalamic gonadotropic releasing hormone(GnRH). There also hypogonadal syndromes. These syndromes are explained by a genetic deficiency in specific enzymes responsible for hormone synthesis, the secretion of defective hormone or tissue hormone receptor failure [ 41] . Pubertal testicular failure or castration results in the persistence of sexual infantilism. A low serum testosterone level is one of the best indicators of hypogonadism of hypothalamic or pituitary origin. Mean serum LH and FSH concentration are significantly low in hypogonadotropichypogonadism. If it occurs before puberty signs of eunuchoidism, decreased hair and muscular development and infantile genitalia may be observed.Acquired forms of hypogonadotropichypogonadism occurs in patients with normal pubertal development with a recent history of decreased sexual function and fertility. Partial defect in gonadotropin secretion (lowLH and normal FSH) Low levels leads to fertile Eunuch syndrome.Elevated FSH and LH values help to distinguish primary testicular failure from secondary testicular failure. Low levels of FSH, LH and testosterone suggest acquired hypogonadotropichypogonadism. Eunuchoid habits with infantile genitalia,sparse body hair, gynecomastia, low testicular volume are seen in congenital gonadotropin deficiency [52] . Hypothalmic pituitary gonadal axis may be adversely affected either by tumors example pituitary adenoma which can produce hypogonadism and infertility.Atropic testes, abnormal hair distribution and increased facial wrinkilingare all clinical signs of hypogonadism. Ejaculate volumes also be reduced in patients with hypogonadism. [38] .
In the present study (Table1)Among the 44 probands, with Hypogonadism 20 had undergone LH, of which 8(40%) of them had increase and 4(20%) decrease in LH. Out of 22 probands with FSH,12(54.5%) had increase and 5(22.7%) decrease in FSH.Out of 27 probands with testosterone, 1(3.7%)of them had shown increase and 21(77.7%) decrease in testosterone.Out of 15 probands with prolactin, 2(13.3%) of them showed increase in prolactin, 1(6.6%) decrease.
The incidence of endocrine abnormalities in an infertile population ranges from 2 to 9% [122] . The failure of pituitary to secrete FSH and LH will result in disruption of testicular function and infertility, germcell arrest, sertoli cell only syndrome, seminiferous tubule hyalinization [32, 136] .Studies have shown that Leydigcell function may be altered in men with germinal epithelial injury resulting in selective increase in FSH concentration. LH secreted by Leydig-cell is the major modulator of testosterone [82] .Testosterone is the major physiological inhibitor of both FSH and LH and its deficiency results in the virilisation of male sex differentiation. In men presenting with infertility,gonadotrophin deficiency accounts for less than 5% of the causative factors. FSH is considered as a reliable indicator of germinal epithelial damage and found consistently elevated in sertoli cell only syndrome and also elevated serum FSH levels were found most frequently in association with severe testicular damage. The gonadotrophins, FSH and LH are significantly elevated in infertile group especially in the azoospermic men with low testicular scores [135, 136] .
Elevated mean serum FSH and LH levels has been reported in infertile men with varicocele [3] .Several authors have suggested that elevated serum FSH concentration in men with azoospermia or with oligospermia indicate severe hypospermatogenesis.Hyperprolactinaemia has been reported to cause oligospermia, but diagnostic value of routine prolactin measurements is extremely low in men with semen abnormalities, unless associated with decreased libido, impotence and evidence of hypogonadism. Excessive serum prolactin levels cause both reproductive and sexual dysfunction. Mild elevations of prolactin(<50ng/ml) have been more frequently noted in infertile men [42] .Elevated levels of FSH and LH in infertile males have been reported [13, 27] . The mean FSH and LH were significantly elevated in both azoospermic, oligozoospermic infertile males. Normal levels of testosterone have been reported in infertile males [71] . In adults FSH and LH levels are elevated and testosterone is usually below normal or in the lowerpart of the normal range, elevations in plasma FSH and LH levels reflect deficient testicular function and consequent lack of feed back inhibition by sex steroids and inhibin on pituitary and hypothalamus.
In the present study (Table 2) ,gonadotropin [FSF &LH] were significantly elevated in infertile males. Among the 75 probands, 12 had undergone LH of which 3(25%) of them had increase and 1(8.3%) decrease in LH. Out of 15 probands with FSH, 6(40% ) had increase and1(6.6% ) decrease in FSH. out of 9 probands with testosterone 1(11.1%) had shown increase and 5(55.5%) decrease. Out of 10 probands with prolactin 3(30%)of them showed increase in prolactin, none of them showed decrease and7( 70% )of them were normal.
Hormonal /Chromosomal abnormality:KFS is the most common cause of hypogonadism in males. Prepubertally the plasma concentration of follicle stimulating hormone and luteinising hormone responds to luteinising hormone releasing factor within normal range [24] . Another study also has reported prepubertal 47,XXY boys show no significant abnormalities in gonadotropin or testosterone serum levels [23] .In adults FSH and LH levels are elevated and testosterone is usually below normal or in lower part of the normal range. Elevations in plasma FSH and LH levels reflect defiecient testicular function and consequent lack of feed back inhibition by sex steroids and inhibin on pituitary and hypothalamus [23] .LH, FSH and testosterone are prime regulators of germ cell development and quantitative production of spermatozoa. As reported in the literature FSH is most important for spermatogenesis.Damage to seminiferous tubule, germinal, sertoli cell only syndrome and Klinefelter syndrome are associated with elevated levels of FSH. Hormonal serum levels are reduced in 80% cases of KFS and FSH and LH usually are above normal levels. FSH may be highly increased [13] . Among the 44 probands with hypogonadism, in the present study (Table3,4) (Fig.1) 12 patients presented with 47,XXY karyotype, elevated levels of LH was observed in, 7(87.5%), and 8(88.8%) in FSHand one (11.1%)in testosterone levels. Decreased levels of testosterone was observed among 7(77.7%).Among 75 with infertility 4 patients presented with 47,XXY karyotype 1(25%) showed increase in LH and 2(50%) in FSH. Decreased Levels of testosterone was observed among 2(50%).
Mosaic KFS-Endocrine abnormalities occur in patients with mosaic KFS. In general these patients manifest a lesser degree of gynaecomastia, androgen deficiency and testicular pathology, Secondary sexual characteristics are less impact than those of patients with 47,XXY karyotype.The manifestations of the mosaic form are usually less severe than with 47,XXY variety and the testes may be normal in size [23] .In the present study (Table 3,4) (Fig.2) 2 probands withhypogonadism presented with 46,XY /47,XXYmosaicism, 1(50%)showed increase in LH and 1(50%)in FSH and both the patients 2(100%) decrease in testosterone.3probands with infertility showed 46,XY/47,XXY mosaicism 1(33.3%) showed decrease in LH and 1(33.3%) in FSH and 1(33.3%) decrease in testosterone. Prolactin increase was observed in 1(33.3%).
V.

Conclusion:
Gonadal causes of infertility constitute largest group of disorders. Mutations affecting gonadal function include gonadotropin receptors , steroid hormone receptors, steroid synthesis defects as well as miscellaneous causes. Thus the present study reports hormonal factors and in the counseling sessions the probands were advised for hormonal therapy. Any mutations of the genes involved in the primary sexual determination could have manifested in hypogonadism and infertility. Molecular studies may establish to diagnose precisely the genes involved in mutations. 
